Characterisation of unipolar waveform alternation in acutely ischaemic porcine myocardium.
The relation between electrical alternans recorded in acutely ischaemic myocardium, ventricular arrhythmias, and changes in the activation sequence was studied. Sixty three unipolar electrograms, simultaneously recorded from the epicardial surface of the in situ porcine heart during 6 min periods of coronary occlusion, were converted to a digital format and analysed by computer. The time integrals of the electrograms during their QRS complex, ST segment, and T wave were measured. Unipolar waveform alternation was then quantified by subtracting the values obtained for two consecutive beats showing alternans. The spatial distribution of unipolar waveform alternation was illustrated by isoarea difference maps. Isochronal maps of the local excitation detected on each electrogram were constructed. Of 52 occlusions in 27 preparations, unipolar waveform alternation was detected in 42 and was promptly followed by ventricular arrhythmias in 37. The magnitude of unipolar waveform alternation increased from the margin to the inner portion of the ischaemic zone but its correlation with activation delay was poor, and there was no change in the activation sequence. These results suggest that beat to beat alternation of the unipolar waveform is related to changes in the action potential configuration rather than to changes in the activation sequence. Furthermore, unipolar waveform alternation appears to be associated with the development of early post-occlusion ventricular arrhythmias.